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DaleMinami,SBN(51161) 
William C. Kwong, SBN (168010) 
Minami, Lew & Tamaki LLP 
360 Post Street, 8th Floor 
San Francisco, CA 94108 
(415)788-9000 
Fax (415) 398-3887 

Attorneys for Plaintiff Richard Eng 



FIL E D 
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JUN 2 7 2005 
CUB* * *•* *o*t|«oi» COURT 
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Richard Eng, an incompetent, by and 
through his Guardian ad Litem, Monica Eng 

Plaintiff, 

v. 

24 Hour Fitness, USA, Inc., 

Defendant. 



SUPERIOR COURT, STATE OF CALIFORNIA 

COUNTY OF ALAMEDA 

(Unlimited Jurisdiction) 

Case No. RG03 1206 19 



DECLARATION OF KYLE McINNIS, 
SC.D., IN SUPPORT OF PLAINTIFF'S 
OPPOSITION TO DEFENDANT'S 
MOTION FOR SUMMARY JUDGEMENT 



Date: 


July 11, 2005 


Time: 


9:00 a.m. 


Dept.: 


31 


Judge: 


Richman 


Trial Date: 


None set 



I, Kyle Mclnnis, Sc.D., declare as follows: 

1 . I am 42 years-old and a resident of the State of New Hampshire, residing at 17 
Stonehedge Road in Windham, New Hampshire, 03087. 

2. I currently hold the position of Professor and Chair of the Department of Exercise and 
Health Sciences, of the College of Nursing and Health Sciences at the University of Massachusetts. 

3. My place of employment is located at 100 Morrissey Boulevard in Boston, 
Massachusetts. 

4. I received my bachelor's degree in Biology at the University of Massachusetts-Lowell 
in 1985 graduating Cum Laude, and an M.S. Cardiac Rehabilitation from Springfield College in 

1 987. A true and correct copy of my Curricula Vitae is attached to this Declaration as Exhibit V. 

5. I earned a Sc.D. (Doctorate in Science) in Applied Anatomy and Physiology from 
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Boston University in 1991. This course of study involves biological systems of the body including 
exercise in health and disease. 

6. I have taught in the Department of Exercise Science and Physical Education at the 
University of Massachusetts-B.oston since 1991, serving as Assistant Professor until 1997. I became 
a tenured Associate Professor in 1997 and became a full professor in 2003. The subject of Exercise 
Science and Physical Education integrates scientific research to provide educational and practical 
application of exercise. My specific focus and interest is in cardiovascular screening and emergency 
preparedness in fitness centers. 

7. In 2004, 1 became the Chairperson of the Department of Exercise and Physical 
Education. 

8. I have authored 32 chapters in numerous publications, 25 research abstracts, and two 
books, including the following in citation form: 

a. Tharrett, S, Mclnnis KJ, and Peterson J. ACSM's Health and Fitness 
Facilities Standards Guidelines (3rd Edition). Champaign, IL: Human Kinetics, (due 2005); 

b. Mclnnis KJ and Balady GJ. Exercise Guidelines for Health/Fitness Facilities. 
In: The Health Professionals Guide to diabetes and exercise. American Diabetes Association 
Clinical Education Series. Alexandria, VA. 2001. 

c. Mclnnis KJ, Hayakawa S., Balady GK. Cardiovascular screening and 
emergency procedures at health clubs and fitness centers. Am J. Cardiol 80:380-383, 1997. 

d. Mclnnis KJ. Safe exercise for heart disease patients. ACSM's Health and 
Fitness Journal September/October, l(5):26-33, 1997. 

e. Mclnnis KJ and Balady GJ. Higher cardiovascular risk in health clubs. 
ACSM's Health and Fitness Journal Jan/Feb; 19-24, 1999. 

f. Mclnnis KJ and Balady G, Foster C. Exercise in health clubs. ACSM Current 
Comments Jan/Feb 2000. 

g. Mclnnis KJ, Herbert W, Herbert D, Herbert J, Ribisl P., Franklin B. Low 
compliance with national standards for cardiovascular emergency prepardedness at health clubs. 

Declaration of Dr. Kyle Mclnnis 2 
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Chest 2001; 120:283-288. 

h. Mclnnis KJ, Herbert D, Herbert W. Are health clubs unfit for cardiovascular 
emergencies. Cardiovascular Reviews and Reports 2001; Oct: 570-572. 

i. Mclnnis KJ. Compliance with emergency recommendations at health clubs. 

Am J Med Sports 2003; Jan/Feb: 100-102. 

j. Mclnnis KJ. Advising patients on selecting a health/fitness facility and 

qualified personal fitness trainer. Am J Med Sports 2003; Jan/Feb: 100-102. 

9. I have also served in numerous professional and advisory positions , including, but 
not limited to: 

a. Applied Science Advisor to WellBridge Health and Fitness/Club Sports 
International between 1998 and 2000, providing expertise to develop policies and procedures related 
to health/fitness facility standards and lifestyle disease management programs. 

b. Special Projects Coordinator for the YMCA of the USA, chairing a group and 
serving as primary author of a technical assistance paper on automated external defibrillators for 
distribution to all YMCA facilities across the United States. 

c. Since 1995, 1 have served as a Fellow and Program Director for the American 
College of Sports Medicine, and since 2002 1 have served on its Board of Trustees. 

d. Between 1 993 and 1 995, 1 was a member of the American Heart Association - 
Massachusetts Affiliate's Committee on Cardiovascular Risk Prevention and its Task Force on 
Cardiovascular Risk Prevention in Racial Minorities. 

10. I have delivered or been invited to deliver 64 lectures on various exercise science 
related topics at regional and national health/fitness centers, hospitals, businesses, and community 
centers, including, but not limited to the following: 

a. Invited speaker - "Screening for Cardiovascular Disease in Health Clubs." 
American College of Sports Medicine's 1998 Health/Fitness Summit. Austin, Texas. 1998. 

b. Invited speaker - "Cardiac Rehabilitation and Secondary Prevention in 
Women." American College of Sports Medicine - New England Regional Chapter Annual Meeting. 
Providence, Rhode Island. 1998. 
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c. Invited Speaker - "Emergency Preparedness of Health Clubs." American 
Heart Association Scientific Sessions. Chicago, Illinois. November 2002. 

d. Invited Speaker: Implementing an AED program. International Health, 
Racquet, and Sportsclub Association Annual Meeting. San Francisco, California. February 2003. I 
also was invited to speak to MRS A in 2004 and 2005 on the subject of AEDs. 

e. Invited Speaker: AEDs and Evolving Standards in Emergency Preparation. 
International Health, Racquet, and Sportsclub Association Annual Meeting. Las Vegas, Nevada. 
February 2003. 

11. Through my professional studies and experience, I am knowledgeable in the field of 
exercise science and sports medicine, and in particular, the risk of sudden cardiac arrests, emergency 
preparedness in health clubs and the effectiveness, operation and costs of AEDs. My involvement in 
hospital based clinical exercise programs has also provided me with and understanding of the need 
for preparation and responding properly to adverse cardiovascular events during exercise. 

12. More than 1000 Americans suffer sudden cardiac arrests every day. This statistic has 
been widely reported by reputable organizations including the American Heart Association 
("AHA"). Attached as Exhibit A is one such publication, When Every Second Counts; Cardiac 
Arrest and the Need for Early Defibrillation, AM. HEART ASS'N (1996). 

13. An extensive body of scientific publications conclusively document that while 
exercise is safe for most people, the incidence of experiencing an adverse cardiovascular event such 
as sudden cardiac arrest or myocardial infarction is considerably higher during or immediately 
following moderate-vigorous exertion compared to that at any other time of daily life. This is 
rudimentary knowledge in the field of fitness and exercise. 

14. These studies date back to the early 1970s on joggers, while even cases in early 
Greece and pre-modernized medicine have reported elevated cardiovascular risk with exercise. 

1 5. More recently, a study in the New England Journal of Medicine found the risk of 
cardiac death was nearly 20 times higher during or immediately following vigorous exercise. 
Attached as Exhibit B is a true and exact copy of, Christine M. Albert, M.D., M.P.H., et al., 
Triggering of Sudden Death from Cardiac Causes by Vigorous Exertion, 343(1 9) New Eng. J. Med. 

Declaration of Dr. Kyle Mclnnis 4 
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1355 (2000). 

1 6. Studies and publications have reported numerous occurrences of SCAs at health 
clubs. In 2001, 1 published a study demonstrating that cardiovascular events in health clubs are not 
uncommon and that many clubs are not prepared for such emergencies, highlights of which were 
published in a review article in Club Business Industry ("CBI"), the official Journal of the IHRSA. 
Attached as Exhibit C is a true and accurate copy of, Kyle Mclnnis, A new study reveals that clubs 
need to do more than prepare for medical emergencies, Club Bus. Indus., June 2002 . CBI is 
distributed to every health club member of IHRSA. 

17. I am familiar with function, operation, effectiveness and costs of AEDs through my 
studies, review of the research and literature and through my training in hospital based 
cardiovascular programs. AEDs and semi-automated AEDs are inexpensive, lightweight, portable 
devices that can be used by a lay person to assist a another person whom he believes has suffered a 
SCA. Some models are operated manually, some semi-automatic and relatively newer models are 
completely automatic. The AED determines the victim's heart rhythm and can recognize ventricular 
fibrillation (VF) or ventricular tachycardia, either of which are known as "SCA". In an emergency, 
an AED can be taken to victim and pads attached to cords from the AED are applied to several 
places on the victim's body before a "start" button is pushed. The AED then determines whether 
SCA is present, and if so, it clears the electrical "short circuit" in the arrested heart by delivering an 
electrical charge. The automated and semi-automated external defibrillator has been demonstrated to 
be safe and effective, even when used by lay people, since the devices are designed not to allow a 
user to administer a shock until after the device has analyzed a heart's rhythm and determined that an 
electric shock is required. They are small in size, and range in price between $1,500 and $3,000. 

1 8. The role of rapid defibrillation in saving lives in the setting of cardiovascular collapse 
is well established. Overall, it has been estimated that for every minute of delay in achieving 
defibrillation the likelihood of survival diminishes seven to 10 percent. Also it has been estimated 
that if AEDs were widely available, it might be possible to save as many as 30 percent of these 
individuals who suffer from sudden cardiac death (compared to the dismal 5 percent expected 
survival rate in the absence of AEDs). The United States Congress has incorporated these findings 
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into section 402 of H.R.2498. Attached as Exhibit D is a true and accurate printout of H.R.2498. 

1 9. I have read and reviewed, Comparison of Naive Sixth-Grade Children with Trained 
Professionals in the Use of an Automated External Defibrillator, 100 CIRCULATION 1703 (1999). 
This study showed that EMS responders administered and AED in 67 seconds, while the children 
accomplished the task in 90 seconds. A true and accurate copy of this study is attached as Exhibit E. 

20. In 1 992, the AHA publicized a standard for the emergency treatment of SCA known 
as the "Chain of Survival". The Chain of Survival is defined by four crucial links: (1) "Early 
Access to Care," which activates the Emergency Medical System (EMS); (2) "Early 
Cardiopulmonary Resuscitation" which can provide a few additional minutes before defibrillation; 
(3) "Early Defibrillation," and (4); "Early Advanced Care." A true and accurate copy of this article 
is attached as Exhibit F, reprinted from 268(16) J. AMER. Med. ASSOC, OCTOBER 28, 1992, 2171, 
(1992). 

21 . Two key and authoritative publications provided detailed recommendations for the 
health and fitness industry on AEDs, CPR, and other staffing and facility considerations to minimize 
cardiovascular risk in the form of a joint position statements by the American Heart Association 
(AHA) and the American College of Sports Medicine (ACSM). 

A. In 2002, the AHA and ACSM issued a Joint Position Statement titled 
Automated External Defibrillators in Health/Fitness Facilities, 105(9) CIRCULATION 1 147-1 1 50 
(2002). Attached as Exhibit T is a true and accurate copy of this scientific statement. Among the 
key points of these joint scientific statements are the following: 

1 . To encourage AEDs in all fitness centers, and to strongly encourage 
AEDs in large fitness facilities with membership over 2500 people and those that offer special 
programs for clinical populations such as for older adults or those with medical conditions. 

2. Health/fitness facilities should be considered among the sites in which 
public access defibrillation programs are established. 

3. Effective placement and use of AEDs at all health/fitness facilities is 
encouraged, as permitted by law, to achieve the goal of minimizing the time between recognition of 
cardiac arrest and successful defibrillation. 

Declaration of Dr. Kyle Mclnnis 6 
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B . In 2001 , the International Health, Racquet & Sportsclub Association (IHRSA) 
published Defibrillators (AEDs) in Health Clubs; An IHRSA Briefing Paper. Among other things, 
the association: a) encouraged all health clubs to consider the advantages of installing AEDs in their 
facilities (p. 1), b) asserted that whether a club has an AED on site does not affect its coverage or 
rates under most liability insurance companies (p. 1 1), and 3) cited the well-known estimate that for 
every minute of delay in achieving defibrillation the likelihood of survival diminishes seven to 10 
percent (p. 2). Attached as Exhibit H is a true and accurate copy of this briefing paper. 

22. AEDs started to gain widespread public attention during the mid-1990s when the 
mainstream media, including the New York Times, Readers Digest, Better Homes & Gardens, and 
USA Today, published stories about the ease and effectiveness of AEDs. Attached as Exhibit I are 
true and accurate copies of some of those articles. In 1996, the airline industry began to announce 
their intention publically to install AEDs on all passenger aircraft 5 years before the Federal Aviation 
Administration required them. 

23. In 1 997, the Medical Advisory Committee of the Young Men's Christian Association 
("YMCA"), recommended installing AEDs at its facilities for the health and safety of its 
constituents. Attached as Exhibit J is a true and accurate copy of that recommendation. 

24. Many states in our county have recognized the importance the having AEDs in health 
clubs. Recently, Rhode Island, New York, Louisiana, and Illinois enacted laws mandating the 
placement of AEDs in health clubs. California passed a law and 2002 that encouraged the use of 
AEDs by immunizing lay-person rescuers using AEDs from civil liability. Attached as Exhibit K is 
a copy of that law, Cal. A.B. 2041, Chap. 718. 

25. I am very family with IHRSA and, as described above, been an invited speaker at its 
conferences in 2003, 2004 and 2005 regarding the implementation of AED programs. IRHSA 
members, including 24 Hour Fitness USA, pledge to meet 10 published standards, including 
"Standard #6" which provides that a club "must be able to respond in a timely manner to any 
reasonably foreseeable emergency event that threatens the health and safety of the club users." 
Additionally, members of IHRSA pledge to "systematically upgrade [its] professional knowledge 
and keep abreast of new developments in [its] field" and to "design [its] facilities and programs with 

Declaration of Dr. Kyle Mclnnis 7 
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the members' safety in mind." Attached as Exhibit L is a true and accurate copy of IHRSA's 
Standards Facilitation Guide. 

26. On or about October 1 6, 200 1 , IHRS A issued a press release announcing that IHRS A 
had entered into an agreement with Philips Medical Systems to provide AEDs at a discounted rate 
for its heath club members. Later, stories about SCA victims saved by AEDs in health clubs were 
published in conjunction with the discount program. Attached as Exhibit R is a true and accurate 
printout of those stories. At its January 2002 annual convention, IHRS A even featured a Phillips 
Medical Systems (a reputable manufacturer of AEDs) representative as a speaker. Attached as 
Exhibit S is a true an accurate printout of the featured speakers at the 2002 IHRS A convention. 

27. As mentioned above, I serve on the Board of Trustees for the American College of 
Sports Medicine ("ACSM")- The mission of the ACSM is to advance and integrate scientific 
research to provide educational and practical applications of exercise science and sports. 

28. Medical literature is generally in agreement that the brain death and permanent death 
start to occur in just four to six minutes after someone experiences cardiac arrest. The American 
Heart Association posts this information on its website. Attached as Exhibit M is a true and accurate 
printout of that information, Sudden Cardiac Death; AHA Scientific Position, Amer. Heart Ass'n, 
from Http://www.americanheart.org/presenter.jhtml?identifier=4747 (last visited 1/28/2005). 
Because Mr. Eng suffered brain damage but had not expired, he most likely suffered a cardiac arrest 
at least four to six minutes prior to the arrival and examination of the paramedics. 

29. IHRS A has reported on its website that the number of health club members older than 
55 increased by 343 percent from 1987 to 2003. Attached as Exhibit N is a true and accurate 
printout of that information. 

30. SCAs in health clubs occur primarily in older adults who were new members. A 
study conducted of British health clubs found that facilities with an AED program had a survival rate 
of 75% as compared to a 5% survival rate in those without such a program. Attached as Exhibit O is 
a true and accurate article; Craig Waters, To Start A Heart; New study documents value of 
defibrillators in health clubs, Club Bus. Int'l, March 2004, 67. 

31. In 1 999, IHRS A published a briefing paper, titled Defibrillators (AEDs) in Health 

Declaration of Dr. Kyle Mclnnis 8 
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Clubs. This is an earlier version of the paper that I discuss in paragraph 21, above. Among other 
things, the association recognized that CPR is generally ineffective for treating SCAs without 
another link in the chain of survival, such as early defibrillation (p. 6). Attached as Exhibit P is a 
true and accurate copy of this briefing paper. 

32. In 1 986, the American Heart Association and Journal of the American Medical 
Association identified "health club personnel" as capable first responders and users of AEDs (p. 
2976). Attached as Exhibit Q is a true and accurate copy of this article. 

33. In 1998, the AHA and ACSM issued a joint statement titled Recommendations for 
Cardiovascular Screening, Staffing, and Emergency Policies at Health/Fitness Facilities, published 
in the AM. HEART Ass'N, 97 CIRCULATION 2283-2293 (1998). A true and accurate copy of the 
statement is attached as Exhibit G. Among the key points of these joint scientific statements are the 
following: 

1 . All fitness staff should be certified in basic cardiac life support and/or 
cardiopulmonary resuscitation. 

2. All health/fitness facilities must have written emergency policies and 
procedures that are reviewed and practiced regularly. 

3. Emergency drills should be practiced once every 3 months. Such drills may 
be needed more often in facilities with high staff turnover. 

34. In 1997, the American College of Sports Medicine published a textbook that is widely 

regarded as the authoritative "standards" for operating a safe exercise facility, entitled "ACSM's 

Standards and Guidelines for Health/Fitness Facilities," (2 nd Edition). One of the key points of this 

authority is: 

a facility must be able to respond in a timely manner to any reasonably 
foreseeable emergency event that threatens the health and safety of 
facility users. Toward this end, a facility must have an appropriate 
emergency plan that can be executed by qualified personnel in a timely 
manner. 

35. IHRSA now estimates that as high as 40 percent of clubs which responded to their 
survey either had AEDs or were planning to obtain them. Fitness professionals are nearly universally 
required to obtain CPR certification prior to obtaining "industry" employment. Moreover, CPR 

Declaration of Dr. Kyle Mclnnis 9 
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certification is considered a standard part of all credible fitness and group exercise instructor 
certification requirements. 

36. In 2000, the American Heart Association recognized that a pulse check done by for 
lay responders unreliable, and now recommends that no pulse check be done before bystanders begin 
administering chest compressions to an unconscious person. Attached as Exhibit V is a true and 
accurate copy of that news report, Pulse Check no longer recommended for layperson CPR, Am. 
Heart Ass'n, (2000). 

37. I have read and reviewed Outcomes of Rapid Defibrillation By Security Officer After 
Cardiac Arrest in Casinos, 343(1 7) NEW Eng. J. Med., Oct. 26, 2000, 1206. The study reported on 
page 1206 a survival rate of 74 percent when victims were defibrillated within the first three minutes. 
A true and accurate copy of this study is attached as Exhibit U. 

38. Based on my education, training, research and studies I am familiar with the concept 
of "agonal breathing*'. Agonal breathing or respiration describes a condition when the heart stops 
beating in cardiac arrest but the brain's breathing center remains alive and causes the victim to take 
abnormal breaths. These breaths may appear like snoring, gasping, or snorting but they do not propel 
sufficient oxygen to the brain. It is often mistaken for effective breathing and may last for several 
minutes resulting in brain damage and death if no intervention occurs. Agonal respirations, however, 
is a good indication that a person in cardiac arrest can be resuscitated. Based on the description of 
Mr. Eng*s breathing as "intermittent**, "shuddering*' "short breaths** at intervals which were 
"unnaturally long", "rasping**, "wheezing", in addition to other factors, I believe Mr. Eng was 
experiencing agonal breathing at the time Mr. Kandaswamy was attending to him. 

39. Based on my review of the information available to the general public and to health 
and exercise facilities, including 24 Hour Fitness before June 16, 2003, about sudden cardiac arrests, 
the frequency and increased risk of sudden cardiac arrest in health facilities, the demographic 
changes which increased the number of older persons exercising in health facilities with a 
corresponding increased risk of suffering a cardiac arrest, the availability and effectiveness of AEDs, 
it is my opinion that a sudden cardiac arrest was an entirely foreseeable event as of June 16, 2003. It 
is also reasonably foreseeable that an AED would be an effective device to reverse a sudden cardiac 
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airest as of June 1 6, 2003. 

1 declare under penalty of perjury under the laws of the State of California that the foregoing 
is true and correct. Executed this&Jh day of June, 2005, inNew Hampshiretosachusetts. 




Ktozcwisrss 
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Dale Minami, SBN (51 161) 
William C. Kwong, SBN (168010) 
Minami, Lew & Tamaki LLP 
360 Post Street, 8th Floor 
San Francisco, CA 94108 
(415)788-9000 
Fax (415) 398-3887 

Attorneys for Plaintiff Richard Eng 



SUPERIOR COURT, STATE OF CALIFORNIA 

COUNTY OF ALAMEDA 

(Unlimited Jurisdiction) 

Case No. RG03 12061 9 



Richard Eng, an incompetent, by and 
through his Guardian ad Litem, Monica Eng 

Plaintiff, 



v. 
24 Hour Fitness, USA, Inc., 
Defendant. 



INDEX FOR THE DECLARATION OF 
KYLE McINNIS, SC.D. IN SUPPORT 
OF PLAINTIFF RICHARD ENG»S 
MOTION FOR SUMMARY 
ADJUDICATION 



Exhibit A 


When Every Second Counts; Cardiac Arrest and the Need for Early Defibrillation, 
Am. Heart Ass'n (1996). 


Exhibit B 


Christine M Albert, M.D., M.P.H., et al., Triggering of Sudden Death from Cardiac 
Causes by Vigorous Exertion, 343(1 9) NEW ENG. J.MED. 1355 (2000) (finding the 
risk of cardiac death was nearly 20 times higher during or immediately following 
vigorous exercise)* 


Exhibit C 


Kyle Mclnnis, A new study reveals that clubs need to do more than prepare for 
medical emergencies, Club Bus. Indus., June 2002 (demonstrating that 
cardiovascular events in health clubs are not uncommon and that many clubs are not 
prepared for such emergencies. Original study published in Chest, 2001). 


Exhibit D 


RR. 2498., 106th Cong., 2nd Sess. § 402 


Exhibit E 


John W. Gundry, et al., Comparison of Naive Sixth-Grade Children with Trained 
Professionals in the Use of an Automated External Defibrillator, 100 Circulation 
1703(1999). 


Exhibit F 


Chain of Survival, Am. Heart Ass'N, reprinted from 268(16) J. AMER. Med, 
Assoc, October 28, 1992, 2171, (1992). 
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Exhibit G 


Gary J. Balady, M.D., Chair, et al. Recommendations for Cardiovascular Screening, 
Staffing, and Emergency Policies at Health/Fitness Facilities, AHA/ACSM 
Scientific Statement, published in the Am. Heart Ass'n, 97 Circulation 
2283-2293 (1998). 


Exhibit H 
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Am. Heart Ass'n, and, J. Am. Med. Ass'n, Standards and Guidelines for 
Cardiopulmonary Resuscitation and Emergency Cardiac Care, at 2976 
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Reprinted from 255(21) J. AM. Med. Ass'n, June 6. 1986. 
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Philips Medical Systems: Automated External Defibrillators, INT'L Health, RAQUET 
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Terence D. Valenzuela, M.D., M.P.H., et al,, Outcomes of Rapid Defibrillation By 
Security Officer After Cardiac Arrest in Casinos, 343(17) New Eng. J. MED., Oct. 
26, 2000, 1206 (reporting on page 1206 a survival rate of 74 percent when victims 
were defibrillated within the first three minutes) 
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Pulse Check no longer recommended for layperson CPR, AM. HEART Ass'N, (2000) 
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Sudden cardiac arrest, also known as sudden car- 
diac death, is a major cause of death in the United 
States. It claims an estimated 250,000 lives each year. 
Abnormal heart rhythms called arrhythmias cause 
most sudden cardiac arrests. Ventricular fibrillation 
(VF) is the most common arrhythmia that causes 
cardiac arrest. It's a condition in which the heart's 
electrical impulses suddenly become chaotic, often 
without warning. This causes the heart to stop 
abruptly. Victims collapse and quickly lose 
consciousness. Death usually follows unless 
responders restore a normal heart rhythm within 
5-7 minutes. 

Howe ver». people who survive a sudden cardiac 
arrest have a good long-term outlook. About 80 
percent are alive at one year and as many as .57 
percent are alive at five years. 

The basic cause of sudden cardiac arrest is not 
well understood. Many victims have no history of 
heart disease, or the underlying heart disease has not 
affected their lives. It may even happen to people in 
the prime of their lives — like Hank Gathers, the 
Loyola Mary mount University basketball star who 
collapsed and died during a game several years ago. 

Unlike other life-threatening conditions' such as 
cancer or AIDS, there is a definitive therapy for 
sudden cardiac arrest: defibrillation (de-fib 1, rah- 
LA'shtin). As dramatized in many television shows, 
paddles are placed on the unconscious person's 
chest and the doctor yells, "clear!" Then, an electric . 
shock is delivered to the heart This shock stops the 
abnormal rhythm and allows a coordinated rhythm 
and normal pumping action to resume. 




The American Heart Association advocates 
using the "chain of survival," which refers to the 
four crucial links in the emergency treatment of 
sudden, cardiac artest. Starting these procedures 
quickly may determine whether one lives or dies. 

1 . Early Accjess to Care — In most 
communities, dialing 911 activates the 
emergency medical system, which 
dispatches the appropriate emergency 
personnel to the scene. 

2. Early Cardiopulmonary Resuscitation 
% + (kar"de-o- PUL' mo-na-re re- sus M i - 

TA'shun) — If performed properly, 
CPR can add a few minutes to the time 
available for successful defibrillation. 
Millions of people have learned the 
breathing and chest compression 
techniques of CPR, but it does not 
replace defibrillation in saving lives. 

3. Early Defibrillation — The critical 
link in treating victims in VF is 
delivery of an electrical shock. Each 
minute of delay in returning the heart to 
its normal pattern of beating decreases 
the chance of survival by 10 percent 
After as little as 10 minutes, very few 

A resuscitation attempts are successful. 

JfyL 4. Early Advanced Care — After 

* " successful defibrillation, some patients 
require more advanced treatments, such 
as airway control or intravenous drugs, 
on the way to the hospital. 

,3 
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Abstract 

Background Retrospective and cross-sectional data 
suggest that vigorous exertion can trigger cardiac ar- 
rest or sudden death and that habitual exercise may 
diminish this risk, However, the role of physical ac- 
tivity in precipitating or preventing sudden death from 
cardiac causes has not been assessed prospectively 
in a large number of subjects. 

Methods We used a prospective, nested case -cross- 
over design within the Physicians' Health Study to 
compare the risk of sudden death during and up to 
30 minutes after an episode of vigorous exertion with 
that during periods of lighter exertion or none. We 
then evaluated whether habitual vigorous exercise 
modified the risk of sudden death that was associat- 
ed with vigorous exertion. In addition, the relation of 
vigorous exercise to the overall risk of sudden death 
and nonsudden death from coronary heart disease 
was assessed. 

Results During 12 years of follow-up, 122 sudden 
deaths were confirmed among the 21,481 male phy- 
sicians who were initially free of self- reported car- 
diovascular disease and who provided information 
on their habitual level of exercise at base line. The 
relative risk of sudden death during and up to 30 
minutes after vigorous exertion was 16.9 (95 percent 
confidence interval, 10.5 to 27.0; P<0.001>. However, 
the absolute risk of sudden death during any partic- 
ular episode of vigorous exertion was extremely low 
(1 sudden death per 1.51 million episodes of exer- 
tion). Habitual vigorous exercise attenuated the rela- 
tive risk of sudden death that was associated with 
an episode of vigorous exertion (P value for trend = 
0.006}. The base-line level of exercise was not asso- 
ciated with the overall risk of subsequent sudden 
death. 

Conclusions These prospective data from a study 
of U.S. male physicians suggest that habitual vigorous 
exercise diminishes the risk of sudden death during 
vigorous exertion. <N Engl J Med 20 00; 343: 1355-61.) 
C2O00, Massachusetts Medical Society. 



PHYSICAL activity clearly benefits cardiovas- 
cular health. 13 In prospective epidemiologic 
studies, both vigorous physical activity and 
moderate activity are consistently associated 
with a reduced risk of coronary heart disease. 47 How- 
ever, it is also recognized that sudden death from car- 
diac causes seems to occur with an unusually high 
frequency during or shortly after vigorous exertion. 7 
Approximately 6 to 17 percent of all sudden deaths 
occur in association with exertion, 511 and there is ev- 



idence to suggest that vigorous exertion simultaneous- 
ly triggers and protects against sudden death. 11 How- 
ever, the role of vigorous exertion in precipitating or 
pre vend ng sudden death has not been assessed pro- 
spectively in a large number of subjects. The prospec- 
tive data compiled in the Physicians 1 Health Study pre- 
sented a unique opportunity to determine whether 
vigorous exertion triggers sudden death and wheth- 
er habitual vigorous exercise diminishes the risk. 

METHODS 

Study Population 

"The methods of the Physicians' Health Study have been de- 
scribed in detail dsewlicre « Briefly, 22,071 male physicians who 
were from 40 to 84 years of age in 1982 and had no history of 
myocardial infarction, stroke, transient ischemic attacks, or cancer 
were assigned to receive nspirin, beta carotene, or both, according 
to a randomized, place bo- controlled, rwo-by-nvo factorial de- 
sign. At base line, the physicians completed questionnaires on 
their cardiovascular risk factors, intake of selected foods, and fre- 
quency of vigorous exercise. In tliis investigation, we excluded 
590 men who reported having angina or having undergone cor- 
onary revascularization, or for whom data on physical activity 
were missing, at base line, leaving 21,481 participants as the base 
population for the analysis. 

Study Design 

We used a nested case -crossover design to quantity the relative 
risk of sudden death from cardiac causes during or up to 30 min- 
utes after an episode of vigorous exertion as compared with the 
risk during periods of lighter exertion or none (Fig. I). The case- 
crossover study design permits the assessment of change in the 
risk of an event during a brief "hazard period" during and after 
exposure to a transient risk factor," For each subject, who had an 
event (i.e., who died), the prospect ively determined habitual fre- 
quency of exertion for that subjeer served as the control informa- 
tion, and each such subject therefore served as his own control in 
this u self- matched" analysis. 

Frequency and Timing of Vigorous Exertion 

Frequency of Vigorous Exertion at Base Line 

At base line, the subjects were asked, **How often do you ex- 
ercise vigorously enough to work up a sweat?" The possible re- 
sponses were rarely or newr^ one to three times a month, once a 
week, two to four times a week, five or six times a week, or daily. 
This measure of physical activity correlates with maximal oxygen 
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Figure 1. Design of Nested Case -Crossover Analysis. 
The hatched portion of the lime line represents the 60-minute 
hazard period (30 minutes during and 30 minutes after vigo- 
rous exertion). If a sudden death occurred during this period, 
there was considered to have been exposure to vigorous exer- 
tion. If a sudden death occurred during the shaded portion of 
the time line, there was considered to have been no exposure 
to vigorous exertion. 



uptake, 14 ume on the treadmill during exercise testing,'* and the 
high-density lipoprotein cholesterol level. 1 * The midpoint value 
was assigned to each response category and multiplied by 52 to 
estimate the usual annual frequency. Subjects were not asked 
about the average duration of exertion at base tine, but the ques- 
tion was asked of those who reported engjging in a regular pro- 
gram of exercise in a questionnaire administered at 36 monrfo 
(59 percent of the total cohort). The median duration reported 
(30 minutes) was used as an estimate of the usual duration of vig- 
orous exercise at base line. In our primary analysis we assessed the 
risk of sudden death during and 30 minutes after exertion {Fig. 
1). We therefore assumed that each episode of exertion was asso- 
ciated with 60 minutes of exposure time. To calculate the unex- 
posed person- time, the person- time or* exposure fin hours) was 
subtracted frain the number of hours in a year. 

Activity at the T7me of Death 

The specific activity in which the subject was engaged at the 
time of sudden death and Jbr one hour bcrbre death was ascer- 
tained from the medical record or from the next of kin. The de- 
gree of physical exertion was quantified on a seale of I to 8 met- 
abolic equivalents (MET). 17 The subject was considered to have 
been exposed to vigorous exertion if the activity was estimated 
as 6 MET or more. If the activity was unknown or was at a level 
of less than 6 MET, there was considered to have been no ex- 
posure. 

Definitions 

An end- points committee of physicians confirmed all events by 
review of medical records. Deaths for which there was evidence 
of coronary heart disease at or before death and no evidence of a 
noncoronary cause were classified as due to cardiac causes. To 
identify sudden deaths, medical records and reports from the next 
of kin for all subjects who had died from cardiac causes were re- 
viewed again by two cardiologists, and agreement was reached on 
whether the death was sudden. 

Sudden death was defined as death within one hour after the 
onset of symptoms or death after a witnessed cardiac arrest or 
abrupt collapse that was not preceded by symptoms lasting more 
than one hour. Information from the death certificate was not 
used to determine the timing of death. To increase the specificity 
of our method for identifying death from arrhythmia, we exclud- 
ed anyone who had evidence of circulatory cot J apse {hypotension, 
exacerbation of congestive heart failure, or altered mental status) 
before the disappearance of the pulse, 1 * 



Absolute Risk during Vigorous Exertion 

Each physician's reported frequency of vigorous exertion at base 
tine (episodes per week) was multiplied by the follow-up time in 
weeks to generate an estimate of die total number of episodes of 
vigorous exertion in the population, and the absolute risk of sud- 
den death associated with an episode of vigorous exertion was 
calculated. This risk was then compared with the incidence of sud- 
den death during lighter physical activity, and the difference in ab- 
solute risk was estimated. 

Case* Crossover Analysis 

The analysis of case -crossover data is similar to that of a cross- 
over experiment in which the risk to each subject is assessed dur- 
ing periods of exposure and nonexposnre. The ratio of the observed 
frequency or exposure in the 60-minute hazard period (Fig, 1) to 
the frequency of exposure expected on the basis of the usual fre- 
quency of exercise reported at base line was used to calculate an 
odds ratio as a measure of relative risk."- 1 * The data were then 
stratified for each subject and analyzed by merhods for cohort 
studies with sparse data in each stratum.* 3 Modification of the rel- 
ative risk by habitual vigorous exertion was assessed by compari- 
son of the relative risks for three categories of habitual vigorous 
exertion U^" tlian once, one to four rimes, and five or more times 
per week), and a test for linear trend 11 was performed. The effect 
of the time of day on the relative risk of sudden death was as- 
sessed by stratification of the analysis according to the time of 
death, followed by comparison of the relative risks by means of a 
test for homogeneity." All reported P values arc two-sided. 

Sensitivity Analyses 

Three sensitivity analyses were performed. First, to examine, the 
sensitivity of the results to the hazard period chosen, we consid- 
ered only the period during vigorous exertion (the labeled por- 
tion in Fig. 1) as the period of exposure and reexamined the rel- 
ative risk of sudden death during this 30-minutc hazard period. 
Second, we examined the sensitivity of the results to changes in 
our estimate of the usual duration of vigorous exertion. Third, wc 
examined the sensitivity of the results to our definition of sudden 
death, which, although specific for death bin arrhythmia, exclud- 
ed most unwitnessed deaths and deaths during deep. Some of 
these deaths could haw been sudden, and their systematic exclu- 
sion could have biased our results toward a positive association 
between death and vigorous exercise. Therefore, in this analysis, 
we included unwitnessed deaths with an autopsy result consistent 
with an arrhythmic cause and those that occurred during sleep 
wirhout preceding symptoms as sudden deaths. 

Overall Risk of Sudden and Nonsudden Death 
from Cardiac Causes 

The base-line information on the usual frequency of vigorous 
exertion was modeled in four categories (less than once, once, 
two to four times, and five or more rimes per week), and the rel- 
ative risks of sudden death and nonsudden death from coronary 
heart disease for the base population of 21,481 men were com- 
puted with use of Cox proportional- hazards models" with simul- 
taneous control for potential con founders. 

RESULTS 

During 12 years of follow-up, 122 sudden deaths 
from cardiac causes occurred among the 21,481 par- 
ticipants. The age-adjusted risk factors at base line and 
the usual frequency of vigorous exertion for those 
who died suddenly and for the other participants are 
shown in Table L The majority of participants repott- 
. cd exercising vigorously two to four times per week, 
and the distribution of the categories for usual fre- 
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TABU* 1. CHAJUCTERJSTICS OF THK SUBJJ-CTS WHO DIED SUDDENLY 

and Thosk VVho Did Not-* 





No Sudden Death 


Sudden Death 




Chaaacteristic 


|W -21,353) 


(N-1221 


P Value 




mean* £SQ 




Age tr) 


S3.0^M2 


60.5*9.6 


<0.001 


&ody*niass indcxt 


24.9-3,0 


25.2=:2.9 


0.32 




no. 


<%) 




Frequency of vigorous exercise 






0.41 


<1 rime/u'k 


5,890 (27.6) 


32 (22,5) 




1 time/wk ■ 


3,941 (18.4) 


27(20.1) 




2-4 times/ w^ 


S,063 (377) 


40 (38. S) 




S or 6 rimci/\vk 


2,32S{10.9} 


9 (9.9) 




Daily 
Smokini: atatu* 


1,137 (5.3) 


14 (8.6) 


0,05 


Current im«kcr 


2.366 ( 11. U 


20 i*19.8) 




Past smoker 


3,367 (39.3) 


Si (40.3) 




Xever smoked 


I0 t 592 (49.6) 


48 (40.0) 




Medical conditions 








Diabetes 


477 (2-2) 


13(10.7) 


0001 


High cholesterol level t 
Hypertension^ 


1.264 (67) 


10 (8.2) 


0.73 


2,852 (13.5) 


40 (32.5) 


0.001 


Parental myocardial infarction before 


2761 (13.0) 


17(17.1) 


0.18 


60 years of age 








Alcohol inrakc 






0.05 


<WccUy 


5,476 (2S.8) 


48 (378) 




WeekJv 


10.47S (49.3) 


36 (375) 




DaUv 


S,277 (24.91 


37 (24.7) 




Fish eonsum prion (< 1 scrving/wk)1 


1,902 (9.2) 


!7{15.0t 


0.03 


Treat 11 lent gyoup 
Aspirin 


10,661 (4$.*) 


59(54.9} 


075 


Bcu carotene 


!0.n7S (50.0) 


61(50.2) 


0.98 



■Characteristics have Seen standardized according: to age in the. entire cohort. Not ill questions 
\vcre answered by alJ subjects. 

f The body-maw index is the weight in kilograms divided by the square of the height in meter*. 

jThis diagnosis was based on a «l£rcported hi^h cholesterol level, J cholesterol level *260 m£ 
per deciliter (6.7 mnioi per liter), oc the use of elwlcsternl -lowering medication*. 

fJThis diagnosis was based tin a ielf- reported systolic blood pressure 3*160 mm Hg» a diastolic 
blood pressure *°Q mm Hg. or the uk of antihypertensive medication*. 

^ Information was ascertained on the 1 2-month questionnaire. 



quency of vigorous exertion did not differ significantly 
between those who died and those who did not. Com- 
plete information on physical activity during the hour 
before death was available for 80 percent of the sudden 
deaths. Seventeen such deaths (13.9 percent) occurred 
during vigorous exertion, and six (4.9 percent) oc- 
curred within 30 minutes after vigorous exertion. The 
majority of the participants were engaged in dynam- 
ic exercise, such as jogging or racquet sports {68 per- 
cent). The rest were involved in other sports (25 per- 
cent) or heavy yardwork or home repairs (7 percent). 
Among the 21,481 men, the incidence of sudden 
death per person* hour was 1 death per 19 million 
hours. The risk of sudden death associated with an ep- 
isode of vigorous exertion was 1 per 1.42 million epi- 
sodes or person-hours at risk. Alternatively, the risk 
of sudden death during periods of lighter exertion or 



none was 1 deadi per 23 million person-hours. From 
these data, the unadjusted difference in risk associat- 
ed with exposure to vigorous exertion can be estimat- 
ed at 1 excess sudden death per 1.51 million episodes 
of vigorous exertion. On the basis of the case -cross- 
over mediod, the relative risk of sudden death during 
the one-hour period associated with vigorous exertion 
(Fig. I); as compared with other time points, was 
significantly elevated at 16.9 (95 percent confidence 
interval, 10.5 to 27,0; P<0.001). 

Effect of the Frequency of Vigorous Exercise 

The results after stratification according to the usu- 
al frequency of vigorous exercise at base line arc pre- 
sented in Table 2. The reladve risk of sudden death 
associated with an episode of vigorous exertion was 
lower among those who exercised more frequently 
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Table 2. Effect of Habitual Vigorous 

Exercise on the Rjsk ok. Sudden D kath 

during Vigorous Exertion. 



Frequency of 
Haotual 
vigorous 
Exeaose 


S-udoen Deaths 


Relative Risk 
(95% CJt* 




TOTAL 


RELATED TO 
VIGOROUS 
EXERTION 

no. 




<1 time/wk 
1-4 rim«/wk 
»5 times/ wit 


32 
67 
23 


3 

13 

7 


74.1 (22.0-249) 
18.9(10.2-35.1) 

10.9(4.5-26.2) 



'The relative risk is the risk of sudden death during and 
30 minutes a tier an episode of vigorous exec tin ji, as com- 
pared with the rick during grinds of lighter exertion or 
iinnc CI denote* confidence interval. 



(P for trend =0.006). Men who rarely engaged in 
vigorous exercise (less than once a week) had a rel- 
ative risk of sudden death of 74.1 in the period dur- 
ing and 30 minutes after exertion. In comparison, 
men who exercised at least five times per week had 
a much lower risk {relative risk, 10,9); however, this 
risk was still significantly higher than that during pe- 
riods of lighter exertion or none. 

Effect of Tim* of Death 

It is well known that the incidence of sudden death 
varies according to the time of day. If the subjects 
tended to exercise during the circadian peak in die 
incidence of sudden death (from 6 a.m. to noon), 24 
this fact could account for part of the increased risk 
associated with exertion. To address this issue, we 
reexamined die relative risks according to the time 
of death (Table 3). The relative risk associated with 
an acute episode of vigorous exertion was not signif- 
icantly modified by the time of death. In addition, 
the relative risk associated with vigorous exertion re- 
mained significantly elevated at times other than the 
circadian peak in sudden death, except for the peri- 
od from midnight to 6 a.m., when exposure to ex- 
ertion was low. 

Sensitivity Analyses 

Seventeen of the 23 sudden deaths that were as- 
sociated with vigorous exertion occurred during the 
exertion. Using the case-crossover method, we found 
the estimated relative risk of sudden death during ex* 
ertion (a 30-minute hazard period) to be higher (rel- 
ative risk, 44.9; 95 percent confidence interval, 26.7 
to 75.4) than that during the 60* minute hazard pe- 
riod, but it was still modified by habitual vigorous ex- 



Table 3. Relative Risk or Sudden Dhath 

Associated with an Episode oy Vigorous 

Exhrtion, According to the Time or Death. 









Relative Risk 


Time c# Death 


Sudden Deaths 


(9sr*c«* 






RELATED TO 








VIGOROUS 






total 


EXERTION 

no. 




All time* 


122 


23 


16.9 f 10,5-27.0) 


6 *.m. -noon 


33 


7 


18.5 (7.3-46.6) 


Noon -6 p,m. 


23 


5 


19.0. (6.9-52.2) 


6 p.m.- midnight 


36 


6 


16.6 [ 7.0- 39.8) 


Midnight- 6 a.m. 


L7 


1 


4.SS f 0.5 5 -37.9) 



*The relative risk is the rusk of sudden death during and 
30 m inures after m episode of vigorous exertion, « com- 
pared with the risk during 1 periods of lighter exertion or 
noiw. CI denote* confidence interval Subjects wm« exclud- 
ed if exact time* of death Wtorc not known. 



ercise (P for trend = 0.003). When the usual duration 
of vigorous exercise was estimated to be 20 minutes, 
the relative risk of sudden deadi in the 60 -minute 
hazard period was 20.4 (95 percent confidence inter- 
val, 12.7 to 32.7); it was 14.6 (95 percent confidence 
interval, 9.10 to 23.4) when the duration was esti* 
mated to be 40 minutes. Again, modification by usual 
vigorous exercise remained significant (P^O.005). Fi- 
nally, if deaths that occurred during sleep or were 
unwitnessed were included as sudden deaths, the rel- 
ative risk of sudden death in the 60 -minute hazard 
period remained elevated (relative risk, 13.8; 95 per- 
cent confidence interval, 8.9 to 21.2), and this ex- 
cess risk was still modified by the frequency of vig- 
orous exercise (P for trend -0.003) (Table 4). 

Overall Risk Associated with Vigorous Exercise 
at Base Line 

The base-line level of vigorous exercise was not sig- 
nificantly associated with the risk of subsequent sud- 
den death, either before or after potential con found- 
ers had been controlled tor. In contrast, the risk of 
nonsudden death from coronary heart disease was 
lower among the men who participated in vigorous 
exercise than among those who did not. However, no 
ftirrhcr reduction in risk was observed for a frequen- 
cy of exercise of more than once a week (Table 5). 

DISCUSSION 

In this prospective, nested case -crossover study of 
apparently healthy male physicians, the risk of sud- 
den death was transiently elevated in association with 
an episode of vigorous exertion by a factor of 14 to 
45, as compared with the risk during periods of light- 
er or no exertion. Despite the high relative risk, the 
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Table 4. Results oh the Inclusion of 
Unwitnessed Deaths and Deaths 
during Sleep as Sudden Deaths. 



FflEOUf NCY OF 

Habitual 

Vigorous 
Exercise 


Sudden Deaths 


Relative Risk 
195% CD* 




total 


related™ 
vigorous 

EXERTION 

no. 




<[ timc/wk 

t-4 rimes/ wit 
>5 rimes/wk 


54 
96 
27 


3 
15 

S 


47.6(14.6-156) 

144 (8.1-24.6) 
10.S (4.6-23.7) 



. *TKl- relative risk is the risk of sudden death during and 
immediately after an episode of vigorous exertion, as turn- 
pared with rhc risk during period* of Jitter exertion or 
none. CI denote* confidence interval. 



Table 5, Multivariate Relative Risk, of 

Sudden Death and Nonsudden Death from 

Coronary Heart Disease According to the 

Frequency of Vigorous Exercise at Base Line* 



Frequency of 






Vigorous 


Sudden Death 


Nonsuomw Death 


Exercise 


(N-109) 


(N-14G) 




frtntivd risk (95% CI) 


<l rimc/wk 


I J) 


1.0 


1 rime/wk 


1.68(0.98-2.87) 


0,61 (0.37-1.02) 


2-4 tinicj/vvk 


1.13(0.69-1.88) 


0.59 > 0.40-0.88) 


>5 times/ wk 


.1.36(0.76-2.43) 


0.61 f0.37-l.02) 


P for trend 


0.63 


0.03 



•The multivariate model include* utse (as a continuous var- 
iable); assignment to aspirin and beta carotene treatment; body- 
nm$ index (in qtnr riles); smoking status (current smoker, 
< 20 cigar ct res/day or *20 dgarettts/day; pair smokery ntv 
er smoked); hinory of (Habere*, hypertension, or hypcrehu- 
Icsierolemia; consumption of akcihol (pwrudoc»nr.inuou*, 
linear, and quadratic term), use of vitamin E, vitamin C>and 
multivitamins at bwe line; and frequency of consumption of 
fish at 12 months (<1 rime/month, 1-3 curies/mouth, week- 
ly, 2-4 rimes/week* >> time*/ week). Only subjects for whom 
data were a^tlable arc included. CI denotes confidence in- 
terval. 



absolute excess risk of sudden death during any par- 
ticular episode of vigorous exertion was extremely low 
(1 death per 1.5 L million episodes of vigorous exer- 
tion), similar to that reported in other populations. W 1 
As expected, the base-line level of habitual exer- 
cise significantly attenuated the increase in the risk 
of sudden death that was associated with an episode 
of vigorous exertion in both the primary analysis and 



the three sensitivity analyses. Habitually active men 
had a much lower risk of sudden death in association 
with an episode of vigorous exertion than men who 
exercised less than once a week; however, the most 
active men's risk remained significantly elevated dur- 
ing and after vigorous exertion in all analyses. These 
results arc similar to those reported tor nonfatal myo- 
cardial infarction 1 71B and corroborate those previous- 
ly reported in a population -based, retrospective ease- 
control study of victims of cardiac arrest. 11 

The effect of vigorous exertion on the sympathet- 
ic nervous system, plaque vulnerability, or both, could 
account for the findings. Acute bouts of exercise ac- 
tivate the sympathetic nervous system and decrease 
vagal activity, leading to an acute increase in suscep- 
tibility to ventricular fibrillation. 16 However, habitu- 
al vigorous exertion increases basal vagal tone, re- 
sulting in increased cardiac electrical stability and in 
protection against ventricular fibrillation. 37 In addi- 
tion, sympathetic surges associated with acute exer- 
tion may promote plaque rupture, 111 ' 23 and habitual 
vigorous exercise could modify this risk through fa- 
vorable effects on lipids or by decreasing the hemo- 
dynamic stress at a given workload. 

Our finding that there was no relation between the 
frequency of vigorous exercise as reported by the 
men at base line and the overall risk of sudden death 
appears to be at odds with the findings of numer- 
ous studies in which regular exercise was associated 
with reductions in the long-term risk of cardiac 
events. 4 ' 6 ' 29 " However, few studies have examined 
sudden death specifically and rigorously, and the re- 
sults of prospective studies have been conflicting. 
The Framingham Study found no relation between 
physical activity and sudden death during 20 years 
of follow-up. 33 * 34 In contrast, rhc British Regional 
Heart Study 35 and the Multiple Risk Factor Inter- 
vention Trial 6 found significant reductions in the risk 
of sudden death associated with both moderate and 
vigorous exercise. 

Several factors may explain why we found no as- 
sociation between habitual exercise and the subse- 
quent, risk of sudden death. First, we had no infor- 
mation about moderare levels of activity, in which 
the men in our sedentary category could have been 
participating regularly. Moderate physical activity is 
associated with a markedly reduced risk of coronary 
events"- 36 and cardiac arrest, 37 and therefore it might 
also protect against sudden death. Second, activity lev- 
els may have changed over the course of the study, 
and misclassification of the exposure could have con- 
tributed to the null result. Finally, the effect of vigo- 
rous exercise on the risk of sudden death may actually 
be different from its effect on other cardiovascular end 
points, such as nonsudden death (Table 5). 

Our study has several limitations. First, the meas- 
ure of physical activity that we used is limited in com- 
parison with more objective measures of physical fit- 
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ness, which have been shown to correlate with rates 
of cardiac events. 33 Second, the base-line data on the 
frequency of vigorous exertion were not updated dur- 
ing the study. Since levels of physical activity tend to 
vary over time, 3 * there is likely to have been misclas- 
sification in our assessment of each person's level of 
habitual exercise; if such errors were random, this 
factor would tend to bias our results toward a mill 
finding. However, if participation in vigorous exercise 
either increased or decreased over time, then our es- 
timates of the relative risk during exertion might have 
been biased toward a positive or negative association, 
respectively. In addition, we lacked information on the 
duration of vigorous exertion. For both of these rea- 
sons, the magnitude of the relative risk associated with 
an acute episode of vigorous exertion should be viewed 
as an estimate. 

Third, the rarity of exertion-related sudden death 
limits the statistical power of the study and tends to 
produce unstable estimates of risk. However, although 
the number is still quite small, the 23 sudden deaths 
that were associated with vigorous exertion in this 
study make up one of the largest series to date. Fi- 
nally, our study and the earlier retrospective study 11 
included only men, and therefore these data may not 
apply to women. 

In sum man', prospective data on U.S. male physi- 
cians suggest that bouts of vigorous exertion are asso- 
ciated with a transient increase in the risk of sudden 
death and that habitual vigorous exercise diminishes 
this risk. The absolute magnitude of the increase in 
risk associated with vigorous exertion is extremely 
small, and the overall risk of sudden death was not 
increased in association with increasing frequency of 
vigorous exercise. Therefore, these data should not 
discourage participation in an exercise program. The 
benefits of a physically active lifestyle in terms of 
multiple health outcomes, including the frequency of 
all cardiovascular events, clearly outweigh the small 
risks described above. However, further research di- 
rected at the mechanisms* underlying sudden death 
during vigorous exertion may lead to innovative strat- 
egies to prevent this rare but devastating event. 
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A new study reveals that clubs 

need to do more to prepare for 

medical emergencies 



By Kyle Mclnnis, Sc.D. 

as the owner, operator, or general manager of a health club, you're 
well aware of the benefits of regular exercise. You're committed 
to providing a stimulating environment that attracts members of 
all ages and fitness levels. You embrace national health recommendations 
that are designed to get people exercising safely and regularly 

All well and good. But... would you really be ready if a medical emergency 
occurred at your club? 

ALARKIKG RESULTS 

A new study of commercial health and fitness facilities reveals, unfortunately, 
that most clubs aren't very aware of, and rarely adhere to, the national standards 
that have been established for cardiovascular screening and emergency 
procedures. The study underscores both the medical and Legal importance 
of complying with existing recommendations. 

The purpose of the study, which surveyed 1 22 randomly selected health clubs 
in Ohio, was to evaluate compliance with safety measures promulgated in 1 998 
by the American Heart Association [AHA] and the American College 
of Sports Medicine (ACSM), and subsequently supported by IHRSA, Among the 
key recommendations are that clubs: require a cardiovascular screening of all 
new members, and/or prospective users; and have written emergency policies 
and procedures that are reviewed and practiced regularly 

The results of the study, published last year in an issue of CHEST, indicate 
that 52% of the clubs surveyed had no written emergency response plan, and 
that 82% didn't conduct emergency response drills in accordance with 
national standards .► 
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Moreover, 25% of the facilities admitted that they 
didn't utilize a pre-entry screening of even the 
most rudimentary form (e.g., a basic health -history 
questionnaire to identify individuals with signs, 
symptoms, or a history of cardiovascular disease). 

You're likely to find such statistics alarming, 
particularly if— like nearly 20% of the surveyed clubs — 
you've had a serious cardiac event (i.e., a fatal 
or nonfatal heart attack) take place on site. An 
earlier study, which involved 110 clubs in Massachu- 
setts, showed that, over a five-year period, fully 70% 
had experienced a medical emergency serious enough 
to require that an ambulance be called. 

These findings, sobering enough in themselves, 
take on added significance when one considers the 
fact that one of the fastest growing membership 
categories now consists of people 55 or older — the age 
when serious heart disease is most prevalent. Over- 
all, 60.8 million Americans, or approximately 20% of 
the population, have some form of cardiovascular dis- 
ease, and, this year alone, an estimated 1.1 million will 
suffer a new or recurrent heart attack. 

ISYOl/RCLUB PREPARED? 
The proper screening of club clients, and a well-rehearsed 
emergency response plan, are both essential to a safe exer- 
cise environment So, too, is the availability of, and ability 
to use, appropriate medical equipment — principal among 
which is the automatic external defibrillator (AED). These 
units — portable, easy-to-employ deuces that deliver an 
electric shock during sudden cardiac arrest (SCAJ to restore 
the heart's normal rhythm— are becoming commonplace 
in more and more public places. They've recently been 
mandated for federal buildings nationwide, are being 
phased in on all US. commercial airline flights, and are 
being adopted by a growing number of IHRSA clubs, 
including all of the facilities operated by The Sports Club 
Company, the Tennis Corporation of America fTCA), the 



Wellbridge Health and Fitness Centers, and. in the U.K., 
Cannons Health and Fitness, Ltd. 

Although most people are very unlikely to experience 
a cardiovascular emergency, such as SCA, while 
working out, accumulating scientific evidence suggests 
that the risk of a cardiac event is as much as 15-20 times 
higher during, or immediately following, vigorous exer- 
cise. Those in the greatest danger are individuals with 
occult or known coronary heart disease, but regrettably, 
potential victims are difficult to identify since most of the 
victims of SCA have had no previous warning signs. 

each year, about 225,000 Americans die of SCA 
outside of a hospital, and its been estimated 
that if AEDs were widely available, as many as 
50% of those stricken might survive; current- 
ly. 95% of them die. Cardiopulmonary resuscitation 
(CPR) is critical to maintaining the supply of oxygen to 
vital organs during an attack, but only a defibriliating 
heart shock can save someone who's succumb to SCA. 

WOULD YOUR STAFF ACT !H TIME? 
When considering how best to respond to a cardiac 
emergency in your club, the most important thing to 
remember is that time is of the essence. According 
to the AHA, the chances of surviving SCA decrease 
by 7%-10% each minute following the moment of 
collapse. After just 10 minutes, the odds of survival 
become virtually nonexistent; and irreversible brain 
injury occurs even more rapidly. 

Even if your staff recognizes a cardiac event 
and summons the local emergency medical services 
(EMS) team immediately, it will take, on average, 
10-12 minutes for them to arrive and deliver an AED 
shock. What that means is that, while dialing 91 1 is 
an important part of any emergency response plan, 
it's hardly the entire plan. What's required is a trained 
staff who can identify a cardiac event summon EMS 




Percent of fitness centers with a written emergency 
response plan ln=65| as recommended by the 
AHA/ACSM and IHRSA 




Number of times per year, if any, that emergency 
response procedures are reviewed or practiced 
at health clubs ln=175|. Recommendation from 
AHA/ACSM is at least quarterly drills. 
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Study, results and a self-assessment questionnaire on 
compliance with AHA/ACSM cardiac emergency procedures. 



All fitness and aerobics 
staff certified in basic 
cardiac life support 

.Have a written emergency 
response plan 

' Emergency telephone numbers 
posted throughout the facility 

Emergency response plan 
posted at the facility 



Study Results Self-Assessment 
N l%] Quiz* 



a lo8%] 



34 152%] 
2SH3%I- 
23 |35%I 



Outside medical care personnel 

invoked in developing or evaluating 

the plan 20(31%) 

Records kepi at facility that shows 

re suits of emeng ency rehearsals 10(15%) 



Practice emergency drills 
at least quarterly 



6 19%] 



* Answer V**" or no' to check your compliance with existing standards. 
A 'no' to any question should be remedied. 



quickly, initiate CPR, and, if necessary, using an AED, 
deliver a shock to the heart until trained medical per- 
sonnel arrive on the scene. 

David L. Herbert—a lawyer in Canton. Ohio, the 
coeditor of The Exercise Standards and Malpractice 
Reporter, and one of the authors of the CHEST study — 
suggests that AEDs may well be required by law for 
clubs in the years ahead. * While the jury verdicts and 
case law results to date have not determined that health 
clubs must have AEDs in their facilities to meet the 
so-called standard of care. 1 believe that this will prob- 
ably change in the future," says Herbert. However, it's 



important to point out that, after significant research, 
1HRSA also concluded that there isn t a legal standard 
of care that requires that AEDs be in all fitness centers; 
however, the association encourages operators to con- 
sider the advantages of installing AEDs in their facilities. 
The findings contained in the CHEST report 
suggest that the on-site emergency response proce- 
dures at many facilities are in need of evaluation 
and upgrading. (To find out how your own club is 
doing with respect to the AHA/ACSM standards, 
and how it compares to the survey respondents, make 
use of the accompanying self- assessment quiz. 

FOUR STEPS YOU SHOULD TAKE 
Clubs that aren't currently in compliance should 
take one or more of the following steps: (1) train all 
fitness staff in CPR; (2) acquire an A ED and 
provide AED training, integrating it into most CPR 
certifications: (3) require a basic, preparticipation 
cardiovascular screening procedure of all prospective 
users; and (4) create a written emergency response 
plan, and rehearse and review it regularly. 

By initiating these simple measures, concerned and 
conscientious owners can make their clubs safer for 
every guest and member, including those at increased 
risk of exercise-related cardiovascular complications; 
assure themselves that medical emergencies will be 
dealt with promptly and professionally; and, in the 
event of a problem, may reduce their legal liability if a 
claim or lawsuit is filed... Which should \ei everyone 
rest more easily ■ 
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iHRSA'S HEALTHY HEART PROGRAM 
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HR5A has entered into an agreement with Philips 
Medical Systems (formerly Agilent Technologies), of 
Andover. Massachusetts, to provide its member clubs 
with AED units, training, and support services. IHRSAs 
Healthy Heart program offers participating facilities a 
20%-3Q% discount on the standard Philips "ship set," 
which includes an AED, case, extra battery, etc., that 



normally sells for $3 ( OOO-$3 t 500. Philips presented a 
workshop and seminar on AED use during IHRSAs 
recent 21 st Annual International Convention and Trade 
Show in Phoenix, and reports that hundreds of clubs 
have already enrolled in the Healthy Heart program. 
For more information about this important new IHRSA 
benefit, call 800-453-6860, Ext. 1648. 
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Dr. McInnis is an associate professor in the department of exer- 
cise science and physical education at the University of Massa- 
chusetts, in Boston, and the director of research for the Rippe 
Lifestyle Institute, in Shrewsbury, Massachusetts, and can be 
contacted at 617-287-7495 or kmcginnis l@aol.com. 
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H.R.2498 

Public Health Improvement Act (Enrolled as Agreed to or Passed by Both House and Senate) 

, ' . . , .. < 

TITLE IV-CARDIAC ARREST SURVIVAL 
Subtitle A— Recommendations for Federal Buildings 
SEC. 401. SHORT TITLE. 

This subtitle may be cited as the * Cardiac Arrest Survival Act of 2000\ 
SEC. 402, FINDINGS. 

Congress makes the following findings: 

(1) Over 700 lives are lost every day to sudden cardiac arrest in the United States alone. 

(2) Two out of every three sudden cardiac deaths occur before a victim can reach a hospital 

(3) More than 95 percent of these cardiac arrest victims will die, many because of lack of 
readily available life saving medical equipment , 

(4) With current medical technology, up to 30 percent of cardiac arrest victims could be 
saved if victims had access to immediate medical response, including defibrillation and 
cardiopulmonary resuscitation, 

(5) Once a victim has suffered a cardiac arrest, every minute that passes before returning the 
heart to a normal rhythm decreases the chance of survival by 10 percent. 

(6) Most cardiac arrests are caused by abnormal heart rhythms called ventricular fibrillation. 
Ventricular fibrillation occurs when the heart's electrical system malfunctions, causing a 
chaotic rhythm that prevents the heart from pumping oxygen to the victim's brain and body. 

(7) Communities that have implemented programs ensuring widespread public access to 
defibrillators, combined with appropriate training, maintenance, and coordination with local 
emergency medical systems, have dramatically improved the survival rates from cardiac 
arrest. 
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(8) Automated external defibrillator devices have been demonstrated to be safe and 
effective, even when used by lay people, since the devices are designed not to allow a user 
to administer a shock until after the device has analyzed a victim's heart rhythm and 
determined that an electric shock is required. 

(9) Increasing public awareness regarding automated external defibrillator devices and 
encouraging their use in Federal buildings will greatly facilitate their adoption. 

(10) Limiting the liability of Good Samaritans and acquirers of automated external 
defibrillator devices in emergency situations may encourage the use of automated external 
defibrillator devices, and result in saved lives. 

SEC. 403. RECOMMENDATIONS AND GUIDELINES OF SECRETARY OF 
HEALTH AND HUMAN SERVICES REGARDING AUTOMATED EXTERNAL 
DEFIBRILLATORS FOR FEDERAL BUILDINGS. 

Part B of title II of the Public Health Service Act (42 U.S.C. 238 et seq.) is amended by adding at 
the end the following: 

RECOMMENDATIONS AND GUIDELINES REGARDING 
AUTOMATED EXTERNAL DEFIBRILLATORS FOR 
FEDERAL BUILDINGS 

'SEC. 247. (a) GUIDELINES ON PLACEMENT- The Secretary shall establish guidelines with 
respect to placing automated external defibrillator devices in Federal buildings. Such guidelines 
shall take into account the extent to which such devices may be used by lay persons, the typical 
number of employees and visitors in the buildings, the extent of the need for security measures 
regarding the buildings, buildings or portions of buildings in which there are special 
circumstances such as high electrical voltage or extreme heat or cold, and such other factors as the 
Secretary determines to be appropriate. 

Xb) RELATED RECOMMENDATIONS- The Secretary shall publish in the Federal Register the 
recommendations of the Secretary on the appropriate implementation of the placement of 
automated external defibrillator devices under subsection (a), including procedures for the 
following: 

XO Implementing appropriate training courses in the use of such devices, including the role 
of cardiopulmonary resuscitation. 

*(2) Proper maintenance and testing of the devices. 

\3) Ensuring coordination with appropriate licensed professionals in the oversight of 
training of the devices. 

'(4) Ensuring coordination with local emergency medical systems regarding the placement 
and incidents of use of the devices. 

Xc) CONSULTATIONS; CONSIDERATION OF CERTAIN RECOMMENDATIONS- In 
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carrying out this section, the Secretary shall- 

*{1) consult with appropriate public and private entities; 

' (2) consider the recommendations of national and local public-health organizations for 
improving the survival rates of individuals who experience cardiac arrest in nonhospital 
settings by minimizing the time elapsing between the onset of cardiac arTest and the initial 
medical response, including defibrillation as necessary; and 

*(3) consult with and counsel other Federal agencies where such devices are to be used. 

Xd) DATE CERTAIN FOR ESTABLISHING GUIDELINES AND RECOMMENDATIONS- 
The Secretary shall comply with this section not later than 1 80 days after the date of the 
enactment of the Cardiac Arrest Survival Act of 2000. 

\e) DEFINITIONS- For purposes of this section: 

XI) The term 'automated external defibrillator device* has the meaning given such term in 
section 248. 

X2) The term 'Federal building* includes a building or portion of a building leased or rented 
by a Federal agency, and includes buildings on military installations of the United States. 1 . 

SEC 404. GOOD SAMARITAN PROTECTIONS REGARDING EMERGENCY USE 
OF AUTOMATED EXTERNAL DEFIBRILLATORS. 

Part B of title II of the Public Health Service Act, as amended by section 403, is amended by 
adding at the end the following: 

LIABILITY REGARDING EMERGENCY USE OF 
AUTOMATED EXTERNAL DEFIBRILLATORS 

*SEC 248. (a) GOOD SAMARITAN PROTECTIONS REGARDING AEDS- Except as provided 
in subsection (b), any person who uses or attempts to use an automated external defibrillator 
device on a victim of a perceived medical emergency is immune from civil liability for any harm 
resulting from the use or attempted use of such device; and in addition, any person who acquired 
the device is immune from such liability, if the harm was not due to the failure of such acquirer of 
the device- 

"(1) to notify local emergency response personnel or other appropriate entities of the most 
recent placement of the device within a reasonable period of time after the device was 
placed; 

'(2) to properly maintain and test the device; or 

*(3) to provide appropriate training in the us^ of the device to an employee or agent of the 
acquirer when the employee or agent was the person who used the device on the victim, 
except that such requirement of training does not apply if- 
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'(A) the employee or agent was not an employee or agent who would have been 
reasonably expected to use the device; or 

'(B) the period of time elapsing between the engagement of the person as an 
employee or agent and the occurrence of the harm (or between the acquisition of the/ 
device and the occurrence of the harm, in any case in which the device was acquired 
after such engagement of the person) was not a reasonably sufficient period in which 
to provide the training. 

! \b) INAPPLICABILITY OF IMMUNITY- Immunity under subsection (a) does not apply to a 

person if- 

XI) the harm involved was caused by willful or criminal misconduct, gross negligence, 
reckless misconduct, or a conscious, flagrant indifference to the rights or safety of the 
victim who was harmed; 

\2) the person is a licensed or certified health professional who used the automated external 
defibrillator device while acting within the scope of the license or certification of the 
professional and within the scope of the employment or agency of the professional; 

X3) the person is a hospital, clinic, or other entity whose purpose is providing health care 
directly to patients, and the harm was caused by an employee or agent of the entity who 
used the device while acting within the scope of the employment or agency of the employee 
or agent; or 

"(4) the person is an acquirer of the device who leased the device to a health care entity (or 
who otherwise provided the device to such entity for compensation without selling the 
device to the entity), and the harm was caused by an employee or agent of the entity who 
used the device while acting within the scope of the employment or agency of the employee 
or agent. 

*(c) RULES OF CONSTRUCTION- 

"(1) IN GENERAL- The following applies with respect to this section: 

*(A) This section does not establish any cause of action, or require that an automated 
external defibrillator device be placed at any building or other location. 

\B) With respect to a class of persons for which this section provides immunity from 
civil liability, this section supersedes the law of a State only to the extent that the 
State has no statute or regulations that provide persons in such class with immunity 
for civil liability arising from the use by such persons of automated external 
defibrillator devices in emergency situations (within the meaning of the State law or 
regulation involved). 

\C) This section does not waive any protection from liability for Federal officers or 
employees under- 

"(i) section 224; or 
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Xii) sections 1346(b), 2672, and 2679 of title 28, United States Code, or under 
alternative benefits provided by the United States where the availability of such 
benefits precludes a remedy under section 1346(b) of title 28. 

\2) CIVIL ACTIONS UNDER FEDERAL LAW- 

XA) IN GENERAL- The applicability of subsections (a) and (b) includes 
applicability to any action for civil liability described in subsection (a) that arises 
under Federal law. 

XB) FEDERAL AREAS ADOPTING STATE LAW- If a geographic area is under 
Federal jurisdiction and is located within a State but out of the jurisdiction of the 
State, and if, pursuant to Federal law, the law of the State applies in such area 
regarding matters for which there is no applicable Federal law, then an action for civjl 
liability described in subsection (a) that in such area arises under the law of the State 
is subject to subsections (a) through (c) in lieu of any related State law that would 
apply in such area in the absence of this subparagraph. 

Xd) FEDERAL JURISDICTION- In any civil action arising under State law, the courts of the 
State involved have jurisdiction to apply the provisions of this section exclusive of the jurisdiction 
of the courts of the United States. 

Xe) DEFINITIONS- 

XI) PERCEIVED MEDICAL EMERGENCY- For purposes of this section, the term 
* perceived medical emergency' means circumstances in which the behavior of an individual 
leads a reasonable person to believe that the individual is experiencing a life- threatening 
medical condition that requires an immediate medical response regarding the heart or other 
cardiopulmonary functioning of the individual. 

X2) OTHER DEFINITIONS- For purposes of this section: 

XA) The term "automated external defibrillator device 1 means a defibrillator device 
that- 

X0 is commercially distributed in accordance with the Federal Food, Drug, and 
Cosmetic Act; 

Xii) is capable of recognizing the presence or absence of ventricular fibrillation, 
and is capable of determining without intervention by the user of the device 
whether defibrillation should be performed; 

Xiii) upon determining that defibrillation should be performed, is able to 
deliver an electrical shock to an individual; and 

Xiv) in the case of a defibrillator device that may be operated in either an 
automated or a manual mode, is set to operate in the automated mode. 

XB)(i) The term 'harm' includes physical, nonphysicat, economic, and noneconomic 
losses. 
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\i\) The term 'economic loss' means any pecuniary loss resulting from harm 
(including the loss of earnings or other benefits related to employment, medical 
expense loss, replacement services loss, loss due to death, burial costs, and loss of 
business or employment opportunities) to the extent recovery for such loss is allowed 
under applicable State law. ' 

\iii) The term "noneconomic losses 1 means losses for physical and emotional pain, 
suffering, inconvenience, physical impairment, mental anguish, disfigurement, loss of 
enjoyment of life, loss of society and companionship, loss of consortium (other than 
loss of domestic service), hedonic damages, injury to reputation and all other 
nonpecuniary losses of any kind or nature. 1 . 

Subtitle B— Rural Access to Emergency Devices 
SEC. 411. SHORT TITLE. 

This subtitle may be cited as the "Rural Access to Emergency Devices Act 1 or the 'Rural AED 
Act'. 

SEC 412. FINDINGS. 

Congress makes the following findings: 

(1) Heart disease is the leading cause of death in the United States. 

(2) The American Heart Association estimates that 250,000 Americans die from sudden 
cardiac arrest each year. 

(3) A cardiac arrest victim's chance of survival drops 10 percent for every minute that 
passes before his or her heart is returned to normal rhythm. 

(4) Because most cardiac arrest victims are initially in ventricular fibrillation, and the only 
treatment for ventricular fibrillation is defibrillation, prompt access to defibrillation to 
return the heart to normal rhythm is essential. 

(5) Lifesaving technology, the automated external defibrillator, has been developed to allow 
trained lay rescuers to respond to cardiac arrest by using this simple device to shock the 
heart into normal rhythm. 

(6) Those people who are likely to be first on the scene of a cardiac arrest situation in many 
communities, particularly smaller and rural communities, lack sufficient numbers of 
automated external defibrillators to respond to cardiac arrest in a timely manner. 

(7) The American Heart Association estimates that more than 50,000 deaths could be 
prevented each year if defibrillators were more widely available to designated responders. 

(8) Legislation should be enacted to encourage greater public access to automated external 
defibrillators in communities across the United States. 
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SEC. 413- GRANTS. 



(a) IN GENERAL- The Secretary of Health and Human Services, acting through the Rural Health 
Outreach Office of the Health Resources and Services Administration, shall award grants to 
community partnerships that meet the requirements of subsection (b) to enable such partnerships 
to purchase equipment and provide training as provided for in subsection (c). 

(b) COMMUNITY PARTNERSHIPS- A community partnership meets the requirements of this 
subsection if such partnership- 

(1) is composed of local emergency response entities such as community training facilities, 
local emergency responders, fire and rescue departments, police, community hospitals, and 
local non-profit entities and for-profit entities concerned about cardiac arrest survival rates; 

(2) evaluates the local community emergency response times to assess whether they meet 
the standards established by national public health organizations such as the American 
Heart Association and the American Red Cross; and 

(3) submits to the Secretary of Health and Human Services an application at such time, in 
such manner, and containing such information as the Secretary may require. 

(c) USE OF FUNDS- Amounts provided under a grant under this section shall be used-- 

(1 ) to purchase automated external defibrillators that have been approved, or cleared for 
marketing, by the Food and Drug Administration; and 

(2) to provide defibrillator and basic life support training in automated external defibrillator 
usage through the American Heart Association, the American Red Cross, or other nationally 
recognized training courses* 

(d) REPORT- Not later than 4 years after the date of the enactment of this Act, the Secretary of 
Health and Human Services shall prepare and submit to the appropriate committees of Congress a 
report containing data relating to whether the increased availability of defibrillators has affected / 
survival rates in the communities in which grantees under this section operated. The procedures 
under which the Secretary obtains data and prepares the report under this subsection shall not 
impose an undue burden on program participants under this section. 

(e) AUTHORIZATION OF APPROPRIATIONS- There is authorized to be appropriated 
$25,000,000 for fiscal years 2001 through 2003 to carry out this section. 

TITLE V-LUPUS RESEARCH AND CARE 

SEC 501, SHORT TITLE. 

This title may be cited as the Tupus Research and Care Amendments of 2000'. 
SEC. 502. FINDINGS. 

The Congress finds that- 
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SEC 413. GRANTS, 



(a) IN GENERAL- The Secretary of Health and Human Services, acting through the Rural Health 
Outreach Office of the Health Resources and Services Administration, shall award grants to 
community partnerships that meet the requirements of subsection (b) to enable such partnerships 
to purchase equipment and provide training as provided for in subsection (c). 

(b) COMMUNITY PARTNERSHIPS- A community partnership meets the requirements of this 
subsection if such partnership-- 

(1) is composed of local emergency response entities such as community training facilities, 
local emergency responders, fire and rescue departments, police, community hospitals, and 
local non-profit entities and for-profit entities concerned about cardiac arrest survival rates; 

(2) evaluates the local community emergency response times to assess whether they meet 
the standards established by national public health organizations such as the American 
Heart Association and the American Red Cross; and 

(3) submits to the Secretary of Health and Human Services an application at such time, in 
such manner, and containing such information as the Secretary may require. 

(c) USE OF FUNDS- Amounts provided under a grant under this section shall be used™ 

(1 ) to purchase automated external defibrillators that have been approved, or cleared for 
marketing, by the Food and Drug Administration; and 

(2) to provide defibrillator and basic life support training in automated external defibrillator 
usage through the American Heart Association, the American Red Cross, or other nationally 
recognized training courses. 

(d) REPORT- Not later than 4 years after the date of the enactment of this Act, the Secretary of 
Health and Human Services shall prepare and submit to the appropriate committees of Congress a 
report containing data relating to whether the increased availability of defibrillators has affected / 
survival rates in the communities in which grantees under this section operated. The procedures 
under which the Secretary obtains data and prepares the report under this subsection shall not 
impose an undue burden on program participants under this section, 

(e) AUTHORIZATION OF APPROPRIATIONS- There is authorized to be appropriated 
$25,000,000 for fiscal years 2001 through 2003 to carry out this section. 

TITLE V--LUPUS RESEARCH AND CARE 

SEC SOL SHORT TITLE. 

This title may be cited as the Xupus Research and Care Amendments of 2000\ 
SEC. 502. FINDINGS, 

The Congress finds that- 
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(1) lupus is a serious, complex, inflammatory, autoimmune disease of particular concern to 
women; 

(2) lupus affects women nine times more often than men; 

(3) there are three main types of lupus: systemic lupus, a serious form of the disease that 
affects many parts of the body; discoid lupus, a form of the disease that affects mainly the 
skin; and drug-induced lupus caused by certain medications; 

(4) lupus can be fatal if not detected and treated early; 

(5) the disease can simultaneously affect various areas of the body, such as the skin, joints, 
kidneys, and brain, and can be difficult to diagnose because the symptoms of lupus are 
similar to those of many other diseases; 

(6) lupus disproportionately affects African- American women, as the prevalence of the 
disease among such women is three times the prevalence among white women, and an 
estimated 1 in 250 African-American women between the ages of 15 and 65 develops the 
disease; 

(7) it has been estimated that between 1 ,400,000 and 2,000,000 Americans have been 
diagnosed with the disease, and that many more have undiagnosed cases; 

(8) current treatments for the disease can be effective, but may lead to damaging side 
effects; 

(9) many victims of the disease suffer debilitating pain and fatigue, making it difficult to 
maintain employment and lead normal lives; and 

(10) in fiscal year 1996, the amount allocated by the National Institutes of Health for 
research on lupus was $33,000,000, which is less than one-half of 1 percent of the budget 
for such Institutes. 

Subtitle A-Research on Lupus 
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OUTCOMES OF RAPID DEFIBRILLATION BY SECURITY OFFICERS 
AFTER CARDIAC AREJBST IN CASINOS 

Terence D. Valenzuela, M.D., M.P.H., Demise J. Roe, Dr.P.H., Graham Nichoi, M.D., M.P.H., Uni L Clark, B.S., 
Daniel W. Spaite, M.D., and Richard G. Hardman, B.S. 



Abstract, 

Background The use of automated external defibril- 
lators by persons other than paramedics and emergen- 
cy medical technicians is advocated by the American 
Heart Association and other organizations. However, 
there are few data on the outcomes when the devices 
are used by nonmedical personnel for out-of-hospital 
cardiac arrest. 

Methods We studied a prospective series of cases of 
sudden cardiac arrest in casinos. Casino security of- 
ficers were instructed in the use of automated exter- 
nal defibrillators. The locations where the defibrilla- 
tors were stored in the casinos were chosen to make 
possible a target interval of three minutes or less from 
collapse to the first defibrillation. Our protocol called 
for a defibrillation first (if feasible), followed by manual 
cardiopulmonary resuscitation. The primary outcome 
was survival to discharge from the hospital 

Rrsults Automated external defibrillators were used 
in 105 patients whose initial cardiac rhythm was ven- 
tricular fibrillation. Fifty-six of the patients (53 percent) 
survived to discharge from the hospital. Among the 
90 patients whose collapse was witnessed (86 per- 
cent), the clinically relevant time intervals were a mean 
(*SD) of 3.5±2.9 minutes from collapse to attachment 
of the defibrillator, 4.4 :£ 2,9 minutes from collapse to 
the delivery of the first defibrillation shock, and 9.B± 
4.3 minutes from collapse to the arrival of the para- 
medics. The survival rate was 74 percent for those who 
received their first defibrillation no later than three 
minutes after a witnessed collapse and 49 percent 
for those who received their first defibrillation after 
more than three minutes. 

Conclusions Rapid defibrillation by nonmedical per- 
sonnel using an automated external defibrillator can 
improve survival after out-of -hospital cardiac arrest 
due to ventricular fibrillation. Intervals of no more than 
three minutes from collapse to defibrillation are nec- 
essary to achieve the highest survival rates. (N Engl 
J Med 2000;343:1206-9.) 
©2000, Massachusetts Medical Society. 
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OUT-OF-HOSPITAL cardiac arrest is a ma- 
jor cause of death in the United States^ 
Studies of cardiac arrest in the nation's 
largest cities have shown dismal rates of 
survival to hospital discharge (less than 5 percent for 
cases of ventricular fibrillation in which the collapse 
is witnessed ). 3 -< By contrast, some mid -sired urban 
areas with excellent emergency medical systems have 
achieved survival rates of 15 to 35 percent. 5 -* The ma- 
jority of cases of out-of-hospital cardiac arrest arise 
from ventricular fibrillation. 7 ** Survival after out-of- 
hospital cardiac arrest due to ventricular fibrillation is 
determined primarily by the length of time from the 
onset of ventricular fibrillation to electrical defibrilla- 
tion. 9 Therefore, early in the 1990s, the American 
Heart Association initiated a program to ensure public 
access to defibrillation and reduce the delay between 
collapse and electrical defibrillation. 10 The keys to re- 
ducing the interval from collapse to defibrillation arc 
increasing the availability of automated external defib- 
rillators and increasing the number of people trained 
to use them. We conducted a prospective, observa- 
tional study of cardiac arrest in casinos to determine 
whether training casino security officers in electrical 
defibrillation and manual cardiopulmonary resuscita- 
tion would increase the rate of survival to discharge 
from the hospital after cardiac arrest. 

METHODS 

Subjects 

Wc identified persons who had had cardiac arrest in casino* in 
Clark County, Nevada (in which Las \fegas, Henderson, and Uugh- 
lin are located); Labe Tahoc, Nevada; Philadelphia, Mississippi; and 



From the Department or Emeisency Medicine, College of Medxine 
(TDV L LC D.W.S.). « d ** I>rw«on of Epidemiology and Bioraiw- 
ocs, College of Public Health (D.J.R.), Uwvenity of Arizona, Tucaon; the 
Clinical Epidemiology Unit, Ottawa Civic Hospital, Univenity of Onuno, 
Orowa, OrtL, Canada (G.N.); and the Clark County Fue Department, La* 
Veui (JLG.HJ. Andrew reprint requcati to Dr, Valcnzucla at the Depart- 
mem of EmciBcney Medicine, 1S01 K. Campbell Ave., F.O.B. 14S0S7, 
Tucson, AZ 8572+-S057, or at te*ry.aeniie.aniona.edu. 
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ttrfchrf been unepowoiii and unrcsponflve, hid no palpable ca- 
SSS- l»d no .ponuneou, ^pirador, Subjcc* , fa. £n 
^^ - ~r im - nr wctshinft 36 kg or lew were excluded, lecoro- 
™' T ,«S ofdfe defibrillator manufeturcrs. Age and 

SX ^^coBeaed eomee.eh-ely Horn paroopaang caanov 

Training «nd Equipment of B«ponde« 

The security officer* were required to have current American 
HewASon b^ic-oudiopuimon.ry-re.moaoon ccrtrfcauon 

Xd 6« «o « hour.. 1T»e curricdurn .«^ *£"*£ 
££ introduction to «rdi»c arr«< »»d ob,«tjv« of defibrillation 
KX* «.«omy «d physiology of card** arr« t = «« 
o?the pident, orientation to the automated external defibrillator, 
»Lt«o. for automated external defibrillation, email-group prac- 
KSSr defibrillator, tkilfc «** written «arrun»uon «d 
^T«, to three houri of the course consisted of hawk-on 
pS Z scenarios. The passing score for the wnnen test wat 

cutoos was trained and equipped by March 1, 1997. P c ™^«- 
£X officers « c*bo. .hat requested pncfW> » ^ pro- 
ST2e« trained a. the rime of the investigators aDowed. AU offi- 
^STLse course and testing. A P^spccuvdy set th«h- 
^rdTanalyaia (100 cases of vehicular fibnllaoon) «* reached 
on Oe«Ur II, 1999. Data were collected fiom » total of 32 cas,- 

■^KSLtSSa^-^ a sufficient number ofde- 
fibSlto^ on their premises to meet a goal of no more than three 
SI of elapsed *»e ^m eoU.pse to defibrilhnon. W«»en- 
Srio^A^recommendaeions was left to rise management of the 
Sud c^nos. Casino «curiry officers staged mock W <U« : ar- 
£T« various locations .o determine the lengd, of nme ^uttcdw 
££. defibrillators to mose locations from «h«r storage places. The 
££f« were 6ee to puixhase any current- genenoon automated ex- 
B^al defibrillator; *evc«l brands were u. use by the end of the 
study. 

Protocol 

Security officer* remain in designated areas of the casinos at *U 
time. An officer is ilways visible from any point «n the public area 
of the casino. In addition, security camera* mounted in the ceU- 
Lrandonuy scan the pubUean^ and s^ 
o^u^Jevenu. In our study, when^ ^^~^ScJ 
radio of the presence of a "sick person,- the nearest officer proceed 
cd to the patient and assessed him or her for n^poftsrveness, spon- 
taneous respiration, and palpable carotid pulse This officer und- 
ated manual cardiopulmonary resuscitation Vindicated. A second 
officer, who had also been informed by radio of the patient's loca^ 
oo^l^o had prior toc^^ 

noted, brought the nearest defibriUator to the patient ..The defib- 
rillator was immediately attached and act^tec^ and au^e prompts 
(by a recorded voice) from the various devices wcix flowed. Resus- 
durivc efforts by the security officers continued unci the paoem 
regained pulse and spontaneous respiration or until the paramedics 
arrived. 

Collection of Data 

Dau from the par tiripating casinos were provided to the study 
investigators by the dark County Fire Department. The casino* 
outsidT Nevada are owned by corporations with ^hcadquanenin 
Las Vegas and also reported through the dark County Fire De- 
partment The following data were coUected: the subject * nam*, 
Ldress, Social Security number (for collection of follow-up data 
faTsurvivori), and date of birth; the location of the arrest in 
the casino; whether the subject was receiving cardiopulmonary 



resuscitation from cither the first- responding security officer or 
from a bystander when the security officer equipped with a de- 
fibrillator arrived; and the presence or absence of a pulse, the sub- 
jects respiratory effort, and any change in level of consciousness 
* the time the subject left the casino with the paramedics. In ad- 
diuon, the security office* completed a onc-page data form and 
m incident report specific to the casino. 

The time of collapse and the time of mioauon of manual cardio- 
pulmonary resuscitation for witnessed arrests were obtained from 
security videos if the subject collapsed in a common are*. If the 
cardiac arrest was witnessed in a bote! room, the security officer 
asked the witness or witnesses about the interval between the col- 
lapse and the call for help. The time of the call for help was docu- 
mented on the officer's incident report. 

The defibrillation times were recorded automatically by the de- 
fibrillator devices. Two types of devices were used. In the case of 
one type, each device's internal clock b synchronized when con- 
tact with the main computer is made to transmit data after an event 
or each month if the automated electrical dcnbrulator » not used. 
The computer's clock is synchronized daily with an atorruc clock in 
Boulder, Colorado. For the other type of device, whose internal 
clock could not be synchronized remotely, the machine was reset 
every day to match the casino's security -center clock. 

The defibrillators recorded a detailed sequence of events during 
resuscitation that provided tracings of the cardiac wave form with 
real clock times and, if the device had audio recording, an audio 
recording of the resuscitation efTori. The time of arrival of the para- 
medics at the arrest scene was obtained from audio recordings, dis- 
patch records, reports from the emergency medical service, and 
iccuriry videotapes. Data on the subjects' outcomes and their bos- 
piul course were obtained by the paramedics of the Clark County 
Fire Department from the hospitals ro which the subjects were 
transported. Study data forms and electronic data from the 
defibrillators were coUected from all participating casinos by the 
Clark County Ftxc Department and forwarded to invesngators at 
the University of Arizona for review and analysis. 

Outcome Variables 

The time of collapse, dme of initiation of manual cardiopulmo- 
nary resuscitation, and time of fim electrical defibrination were used 
to calculate the predictor intervals from collapse to cardiopulmo- 
nary resuscitation and from collapse to defibrillation. The primary 
outcome variable was survival to discharge from the hospital Con- 
sent for review of hospital records was obtained from surviving sub- 
jects and from family members of those who did not survive. The 
study was approved by the institutional review board of the Univer- 
sity of Arizona. 

Statistical Analysi* 

Descriptive statistics such as proportions, means, and $an f^ 
deviations were used to summarize the results- A sample size oflW 
nibjcct* with cardiac arrest due to ventricular fibrillation was pro- 
spectively established to ensure that the accuracy of the model of 
survival after cardiac arrest could be estimated wim a standard enor 
of no more than 5 percent. TU rate of survival among subjects un- 
dergoing defibrillation no more than three minuws after collapse 
was compared with that among subjects undergoing defibrination 
more than three minutes after collapse by a chi-square test, and the 
95 percent confidence interval was computed for the dm^rcnee be- 
tween the rates of survival. Differences between the results for the 
subjects in our study and previously reported results for patients in 
Tucson, Arizona, and King County, Washington,* were examined 
with use of chi-square tests for categorical variables and Kruskal- 
Wallis tests for continuous variables. All P values are two-sided. 

RESULTS 
The demographic charaaeristics of the subjects and 
the intervals from collapse to various interventions are 
shown in Table 1. The sample contained 148 subjects 
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Tasi£ 1. Characteristics of Subjects 
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Age — yi 


64il2 


6S±11 


Male sex — X 


80 


84 


CPR administered before arrival of 


63 <43) 


49 (54) 


defibrillator — no, (%) 






Interval from collapse to CPR — min 


-T 


2.9*2.8 


Initial rhythm of ventricular fibrillation 


IDS (71) 


90 (100) 


- no. {*) 






Interval from collapse to attachment of 


-t 


3.5 ±2.9 


defibrillator — min 






Interval from collapse to 6/it defibrilla- 


-T 


4.4±2,9 


tion — nun 






Interval from collapse to arrival of para- 


-T 


9.S*4.3 


medics — min 






Survival to discharge from hospital — 


56(38) 


53 (59) 


**(*) 







* Plus-minus values arc means T.SD. CPR denotes cafdiopubnoniry re- 
institution* 

f Interval* Irom collapse co intervention could not be calculated for un* 
witnessed arrest*. 



with confirmed cardiac arrest. None of them were chil- 
dren , and therefore no cases were excluded because 
of the age and weight criteria. One hundred five sub- 
jects had an initial cardiac rhythm of ventricular fibril- 
lation, 17 had pulseless electrical activity, and 26 had 
asystole. No subjects whose initial cardiac rhythm was 
not ventricular fibrillation survived to discharge from 
the hospital. Of the 148 subjects in the total group, 
17 (11 percent) were pronounced dead at the scene, 
60 (41 percent) were pronounced dead in the hospital 
emergency department, 15(10 percent) were admit- 
ted to the hospital and died before discharge, and 56 
(38 percent) survived to discharge from the hospital. 

Ventricular fibrillation accounted for 105 of the 148 
cases (71 percent). Fifteen subjects who had ventric- 
ular fibrillation collapsed unobserved; three of them 
survived to hospital discharge (20 percent). Of the 105 
patients with ventricular fibrillation, 4 (4 percent) were 
pronounced dead at the scene, 35 (33 percent) were 
pronounced dead in the hospital emergency depart- 
ment, 10 (10 percent) were admitted to the hospital 
and died before discharge, and 56 (53 percent) sur- 
vived to discharge from the hospital. 

We performed subgroup analysis on data from the 
90 subjects with witnessed cardiac arrest due to ven- 
tricular fibrillation. They were predominantly male (84 
percent), with a mean (iSD) age of 65±11 years. Tnc 
demographic characteristics of this subgroup did not 
differ significandy from those of the entire group of 
subjects. Fifty-four percent of the subjects with wit- 



nessed arrests received cardiopulmonary resuscitation 
before the arrival of the guard with the defibrillator: 
61 percent of them from security officers, 16 per- 
cent from strangers, 14 percent from family mem* 
bcrs, and 8 percent from friends or coworkers. The 
mean intervals from collapse to various interventions 
were 2.9 ±2.8 minutes for cardiopulmonary resusci- 
tation, 3,5 ±2.9 minutes for attachment of the defib- 
rillator, 4.4±2.9 minutes for the first defibrillation 
shock, and 9.8±4.3 minutes for arrival of the para- 
medics. Fifty- three of those with witnessed cardiac 
arrest due to ventricular fibrillation (59 percent) sur- 
vived to discharge from the hospital; those who did 
not survive died at the casino (2 percent) , in the emer- 
gency department of the hospital (29 percent), or af- 
ter hospital admission (10 percent). Among subjects 
whose collapse was witnessed, the survival rate was 74 
percent (26 of 35) for those who received their first 
defibrillation no later than three minutes after coUapse 
and 49 percent (27 of 55) for those who received their 
first defibrillation more than three minutes after col- 
lapse. This difference (25 percentage points) was sta- 
tistically significant (P = 0.02), with a 95 percent con- 
fidence interval of 5.6 to 44.8 percentage points. 

DISCUSSION 

The work of White and others demonstrated that 
people without other medical training could success- 
fully resuscitate victims of out-of-hospital cardiac arrest 
due to ventricular fibrillation. 11 - 11 Investigators subse- 
quently advocated strategics to shorten the delay from 
collapse to electrical defibrillation by training and 
equipping for defibrillation new classes of rcspondcrs 
with a variety of backgrounds." Device manufacturers 
responded to the American Heart Association's pub- 
lic-access defibrillation initiative by producing auto- 
mated external defibrillators that arc simpler and less 
expensive and that require less maintenance than pre- 
vious portable defibrillators. 

The challenge for the future is to decide where de- 
fibrillators should be available, place them there, and 
train appropriate groups of people to use them. Some 
airlines have already placed defibrillators on their air- 
craft and trained their attendants to use them. 1416 

On the basis of their experience with cardiac arrests 
in casinos, officers of the Clark County Fire Depart- 
ment reasoned that casino security officers, whose job 
involves rapid response to emergencies but who have 
not previously received medical training other than 
baric cardiopulmonary resuscitation, would be ideal 
candidates for training in a rapid-defibrillation pro- 
gram. Our objective was to determine whether these 
officers could successfully resuscitate victims of car- 
diac arrest due to ventricular fibrillation through the 
use of automated external defibrillators. The survival 
rates achieved in this project were very high for persons 
with out- of- hospital cardiac arrest due to ventricular 
fibrillation. 
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What accounts for the apparent success of this 
proiea and what arc the implication for so-caUcd 
Success defibrillation? First, the nujonty of aU 
Sne» in this study occurred in the pubfac areas of the 
Ss not. fa the guests' rooms, and therefore were 
5Stt Purity officers and video earner*. Stud.es 
^.xadinonal enVergency-medical-semces systems in- 
ScS that less than 20 percent of cardiac arrests occur 
Spublicplaces." The arrests in the casinos were _there- 
Xnore frequently witnessed and recognized than 
Sosehi other studies, and treatment was coated 
Scr Cardiac arrests are not likely to be detected as 
JLkly in sites such as apartment buddings °r gated 
communities, where residents do not spend extend- 
S in public areas. Second the response m- 
££ls in the casinos were shorter than those report- 
ed with traditional emergency-response systems. The 
intervals fiom collapse to cardiopulmonary. resusci- 
SSoTwere significantly shorter for the arr«t= , tiu 
occurred in casinos (2.9 minutes) than for those that 
occurred in Tucson, Arizona (4.7 minutes) and Kmg 
County, Washington (3.4 minutes), as were the inter- 
vals from collapse to defibrillation (4.4 mmutesjn jhc 
casinos, 5.1 minutes in King County, and 9.5 minutes 

fa SSe Suits have implications for the Public Access 
Defibrillation Study funded by the Nauonal Heart 
Lung, and Blood Institute, a prospective, randomized 
study of rapid defibrillation by nonmedical providers. 
Survival rates in study sites where coUapse-to-defib- 
riUadon intervals are not consistently ui i the : range : of 
three to four minutes may not be much higher than 
those with the best traditional emergency-medical- 
services systems; still, the results from these sites may 
be an improvement over those of cmcrgency-medical- 
scrviccs systems with prolonged response times Ca- 
sinos also have an unusually high density of cardiac 
attests in their public areas, in comparison with other 
types of public places." ~ - • ; 

The limitations of this study include the lack of ac- 
cess to data on cardiac arrests that occurred in casinos 
other than the participating casinos dunng the study 
period At the time the study was undertaken, uncer- 
taSntyibout potential legal liability limited the group 
of caiinos willing to risk participation. A rolling im- 
plementation strategy, such as we used, was the only 
feasible option. In addition, there was no formal neu- 
rologic testing in survivors. However, the disposmon 
of the subjects sheds light on their neurologic func- 
tion at discharge. At the end of the study, no survivor 
was dependent on others for daily support. Therefore, 
it is unlikely that any survivor could be classified in ccr- 
ebralflierfonnance categories higher than 1 (good cer- 
.: cbral performance) or 2 (moderate cerebral disabihty) 
\- on the widely used Cerebral Performance scale" 



Our study has shown that rapid defibrillation by 
casino security officers is both feasible and effective; it 
also demonstrates that, to increase the survival rates 
over those obtained with standard emergency-services 
systems, the interval between collapse and the first de- 
fibrillation must be short. 



We are indebted u the Or* Ctunty Kn Depzrtmtnt, »*»« tf- 
fUcn tmuived the project; to the funuifa.iyea.m^ »*«***< 
the courage to implement this frw«» «*'» thetr petentuel luehdy 
w untUar, a the medUeet direct** of the auinn vh*. oaheur/i- 
M«W etmptmatim. prerided the heel meJiaJ cvertjfbt «™wj7 
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